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(54) Gas dispenser 

(57) An apparatus (14) for storing and dispensing a 
combustible liquid gas comprises a storage tank (16) 
having an inlet (18) for receiving liquid gas, an outlet 
(22) for allowing liquid gas to be supplied to an engine 
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(12) after vaporisation at (36) and a vent (24) for allowing 
excess vaporised gas to be directed for storage at (42) 
to engine (12) via line 38 or to a catalytic converter (26) 
for conversion to carbon dioxide and water, thereby to 
prevent vaporised gas being released to atmosphere. 
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Description 

The present invention relates to an apparatus for 
the storage and dispensing of liquid gas and relates 
more particularly to such an apparatus for use with liquid 
fuel gas in motor vehicles and the like. 

Liquified natural gas (LNG) is well known for use as 
a fuel for vehicles but its use raises a number of prob- 
lems associated with boil-off of gas and the provision of 
a start-up capability whenever the vehicle has been 
parked for a long period of time and most, if not all. the 
LNG has vaporised. 

LNG is an attractive fuel for vehicles because of its 
low polluting properties, its density compared to com- 
pressed natural gas and its ease of transfer from a stor- 
age vessel to a vehicle. Many problems relating to the 
use of LNG have now been overcome, but many still 
remain. For example, liquified natural gas which is a 
largely methane boils at about -170°C and cannot be 
maintained as a liquid by pressure alone, this means 
that heat leak will eventually cause pressure in excess 
of 700 atmospheres to build up in a container vessel. 
Such pressures are unacceptable from a safety point of 
view and are also well beyond that manageable by to- 
day's engineering technology. Normally, these liquids 
are kept in vacuum insulated tanks and the boil-off gas 
is allowed to escape at a fairly low pressure to the at- 
mosphere. When in use, the fuel consumed will normally 
exceed the boil-off rate and further liquid will be vapor- 
ised to supply the engine. However, if the vehicle is left 
parked with the engine switched off then the heat leak 
will slowly vaporise the liquid and, if this is vented into 
an enclosed space, then there is a risk of an explosive 
mixture forming with air. 

It is an object of the present invention to provide a 
system for storing and dispensing liquified natural gas 
and the like to a vehicle engine which reduces and pos- 
sible eliminates the problems associated with the 
above-mentioned arrangements. 

Accordingly, the present invention provides an ap- 
paratus for storing and dispensing a combustible liquid 
gas comprising a storage tank having an inlet for receiv- 
ing liquid gas, an outlet for allowing liquid gas to be 
drawn from said tank, and a vent pipe for allowing ex- 
cess vaporised gas to be withdrawn from said tank, said 
vent pipe including means for oxidising any vented gas 
into carbon dioxide and water, thereby to prevent vapor- 
ised gas being released to atmosphere. 

Advantageously, the oxidising means comprises a 
catalytic converter. 

Preferably, the apparatus further includes a pres- 
sure relief valve for preventing vaporised gas being 
passed to said oxidising unit below a predetermined 
pressure. 

Conveniently, the apparatus further includes an ad- 
sorbent filled supplementary storage vessel and means 
for directing vaporised gas initially to said vessel for ad- 
sorption by the adsorbent therein. 



Advantageously, the apparatus further includes a 
vaporiser for vaporising liquid gas and a gas supply pipe 
for directing gas vaporised by said vaporiser to a unit in 
which it is to be combusted. 
s Conveniently, the apparatus further includes an 

auxiliary supply pipe for directing vaporised liquid gas 
from the supplementary storage vessel to the gas sup- 
ply pipe downstream of the vaporiser. 

Preferably, the adsorbent comprises a high surface 
io area activated carbon or zeolite. 

Advantageously, the catalytic convertor comprises 
a platinum or platinum/palladium converter. 

Conveniently, the outlet is positioned for directing 
gas to an internal combustion engine of a vehicle. 
is The present invention will now be more particularly 
described by way of example only with reference to the 
accompanying drawings in which: 

Figure 1 is a diagrammatic representation of a ve- 
hicle incorporating an apparatus according to the 
present invention; and 

Figure 2 is a schematic representation of an appa- 
ratus according to the present invention. 

Referring briefly to Figure 1 , a vehicle, such as lorry 
10, includes an engine 12 and an apparatus for storing 
and dispensing a combustible liquified gas 1 4. best seen 
in Figure 2. From Figure 2, it will be appreciated that the 
apparatus 1 4 includes an insulated storage tank 1 6 hav- 
ing a filling point 18 incorporating valve 20 and a supply 
pipe 22 for supplying fuel 23 to a combustion unit in the 
form of, for example, internal combustion engine 1 2. Ad- 
ditional to these tank features is a vent pipe 24 posi- 
tioned towards the top of tank 1 6 and for allowing excess 
vaporised gas to be withdrawn from the tank, thereby 
avoiding the problems associated with excessive pres- 
sure buildup. The vent pipe 24 further includes a cata- 
lytic convertor 26 for oxidising any vent gas into carbon 
dioxide and water, thereby to prevent vaporised gas be- 
ing released to atmosphere. The operation and form of 
suitable catalytic convertors will be well known in the art 
and, as they form no major part of the present invention 
are therefore not described in detail herein. However, it 
wilt be appreciated that such convertors may comprise 
an oxidation catalyst and are used to promote chemical 
reactions in the vent gas so as to facilitate conversion 
of the vent gas to H 2 0 and C0 2 which maybe safely 
released to atmosphere. The converter may comprise a 
platinum or platinum/palladium convertor which pro- 
motes oxidation of any HC to H 2 0 and CO a by reaction 
with excess oxygen. In view of the requirement for ex- 
cess oxygen, the apparatus further includes a supply of 
oxygen in the form of, for example, a liquid oxygen stor- 
age tank 28 and supply means in the form of pipe 30, 
vaporiser 32 and control valve 34 for facilitating the sup- 
ply of vaporised O a to the catalytic convertor 26 as and 
when required. Alternatively, natural air could be circu- 
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lated to the catalyst via a fan and ducting arrangement 
(not shown). Once reacted, the converted gas may be 
released to atmosphere without danger. 

The supply pipe 22 is provided with a vaporiser in 
the form of, for example, vaporisation coil 36 so as to 
vaporise liquid gas before it is supplied to engine 1 2 and 
is further provided with auxiliary supply pipe 38 for re- 
ceiving boil-off gas which might otherwise be directed 
to catalytic convenor 26. Such an arrangement is even 
more practical when the vent pipe 24 is provided with a 
pressure actuated valve 40 operable to allow the pas- 
sage of boil-off gas only at or above a predetermined 
pressure. 

Also included in the apparatus of the present inven- 
tion is a supplementary storage vessel 42 linked via pipe 
44 to the vent for receiving at least a portion of the boil- 
off gas from storage tank 1 6. This supplementary vessel 
42 is filled with an adsorbent such as. a high surface 
area activated carbon or zeolite sieve 43 which has the 
ability to store a large volume of vented gas by adsorp- 
£ \\ tion. Whilst it will be possible to adsorb at atmospheric 

pressure, it would be particularly beneficial to combine 
vessel 42 with pressure actuated valve 40 which vents 
the tank and hence also vessel 42 only after a pressure 
of say 10 bar has been reached. With such an arrange- 
ment, it would be relatively easy to provide enough stor- 
age volume to retain 10-20% of the total fuel tank ca- 
pacity. If a vehicle were to be parked with a tank with 
less than this volume of unused fuel then there would 
be no loss over even a prolonged period of parking. Any 
fuel in excess of this volume would be selectively vented 
through the catalytic convertor leaving the reserve of up 
to 20% as described. 

In operation, the tank 16 is charged with liquid fuel 
via filling point 18 and valve 20 which is securely closed 
after filling. Upon initial startup, liquid fuel is drawn 
through supply pipe 22 and vaporised in coil 36 before 
being supplied to the vehicle engine for consumption 
thereby. As the liquid fuel vaporises within tank 16 it 
-t^ starts to pressurise the headspace H and then enters 

k\ y vent pipe 24 for supply to the catalytic convertor 26 and/ 

or supplementary vessel 42 (if provided). If no supple- 
mentary vessel 42 is employed, vaporised fuel is passed 
directly to catalytic convertor 26 in which it undergoes a 
chemical reaction in the presence of excess oxygen and 
is converted to H 2 0 and CO a . These elements (H 2 O t 
C0 2 ) may be released to atmosphere in any conven- 
tional manner and are. in effect, non-damaging. The 
amount of heat created during reaction is fairly low and 
has minimal impact on the temperature of the air sur- 
rounding the vehicle. In the event that a pressure control 
valve 40 is employed, the catalytic convertor 26 receives 
no gas until a predetermined pressure has been ex- 
ceeded. 

If a supplementary vessel 42 is employed, vapor- 
ised fuel may be directed thereto via pipe 44 such that 
it is adsorbed by adsorbent 43 and stored for subse- 
quent use. Whilst it will be possible to adsorb at atmos- 



pheric pressure or the pressure created through vapor- 
isation of the liquid gas, such adsorption is more prefer- 
ably undertaken at elevated pressures as adsorbents 
43 are, generally, more efficient at elevated pressures. 

s Clearly, pressure valve 40 may be employed to create 
the desired pressure and to ensure that all vaporised 
gas is directed to vessel 42 until the set pressure is ex- 
ceeded and gas is directed to catalytic convertor 26 for 
conversion in the usual manner. If the pressure of the 

to vaporised gas exceeds that required for engine 1 2, then 
auxiliary supply pipe 38 acts to direct gas to the engine 
rather than vessel 42 or convertor 26. 

Whenever the vehicle 10 is parked without the en- 
gine running, vaporised gas is either vented directly to 

is atmosphere via convertor 26 or stored in supplementary 
vessel 42. In the event that the vehicle 10 is parked for 
a prolonged period of time and all the liquid gas 23 in 
tank 16 is vaporised, the quantity of adsorbed gas 
present in vessel 42 is sufficient to supply the engine 
20 with sufficient fuel to allow the vehicle to be driven to a 
filling station at which tank 16 may be filled once again. 

Claims 

25 

1 . An apparatus for storing and dispensing a combus- 
tible liquid gas characterised by a storage tank hav- 
ing an inlet for receiving liquid gas, an outlet for al- 
lowing liquid gas to be drawn from said tank, and a 

30 vent pipe for allowing excess vaporised gas to be 
withdrawn from said tank, said vent pipe including 
means for oxidising any vented gas into carbon di- 
oxide and water, thereby to prevent vaporised gas 
being released to atmosphere. 

35 

2. An apparatus as claimed in Claim 1 characterised 
in that said oxidising means comprises a catalytic 
convertor. 

40 3. An apparatus as claimed in Claim 1 or Claim 2 char- 
acterised by the inclusion of a pressure relief valve 
for preventing vaporised gas being passed to said 
oxidising unit below a pre-determined pressure. 

45 4. An apparatus as claimed in any one of Claims 1 to 

3 characterised by an adsorbent filled supplemen- 
tary storage vessel and means for directing vapor- 
ised gas initially to said vessel for adsorption by the 
adsorbent therein. 

50 

5. An apparatus as claimed in any one of Claims 1 to 

4 characterised in that the apparatus further in- 
cludes a vaporiser for vaporising liquid gas and a 
gas supply pipe for directing gas vaporised by the 

S5 vaporiser to a unit in which it is to be combusted. 

6. An apparatus as claimed in Claim 5 characterised 
by an auxiliary supply pipe for directing vaporised 
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liquid gas from the supplementary storage vessel 
to the gas supply pipe downstream of the vaporiser. 

7. An apparatus as claimed in any one of Claims 4 to 

6 characterised in that the adsorbent comprises a 5 
high surface area activated carbon or zeolite. 

8. An apparatus as claimed in any one of Claims 2 to 

7 characterised in that the catalytic unit comprises 

a platinum or platinum/palladium catalyst. 10 

9. An apparatus as claimed in any one of claims 1 to 

8 characterised in that the outlet is positioned for 
directing gas to an internal combustion engine of a 
vehicle. 75 
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